ex Benth. The structure of the novel ecdysteroid glycoside (1) was determined unambigu ously by UV, LSIMS and a combination of ID -and 2D-NM R experiments. These three compounds are isolated from Limnanthes alba for the first time.
Abbreviations: E, ecdysone; 20E, 20-hydroxyecdysone; PoA, ponasterone A; LSIMS, liquid secondary ion mass spectrometry; NP. normal-phase; RIA , radioim m uno assay; RP, reversed-phase; SPE, solid-phase extraction. (Fig. 1, compound 1) , together with two known compounds: limnantheoside A (2) and 20E (3). H ere we report the isolation and structural eluci dation of these three compounds. 
Materials and M ethods
General experimental procedures U V spectra were in M eOH. NM R spectra were obtained on a Bruker AVANCE DRX400 instru ment using standard Bruker microprograms. 
R adioim m unoassay
R IA was performed according to the procedure described previously (Dinan, 1992) using ecdysteroid-specific antisera, DBL-1 and Black, which were generously donated by Prof. Jan Koolman (University of Marburg, Germany). The cross-re activities of these antisera with a range of phytoec dysteroids are given elsewhere (Dinan, 1995).
Bioassay
Ecdysteroid agonist activities of the extract, SPE fractions, HPLC fractions were assessed with a microplate-based bioassay using the Drosophila m elanogaster B n cell line (Clement et al., 1993).
Plant material
Seeds, seedm eal and screenings of Limnanthes alba (cv. Floral) were donated by OMG/Natural Plant Products LLC (Salem, OR, U. S. A .). A voucher specimen of the seeds has been retained at the Departm ent of Biological Sciences, Univer sity of Exeter.
Seedm eal (50 g) of L. alba was extracted three times (3 x24h) with 3 x 4 5 0 ml of M eO H at 55 °C with repeated agitation using an ultrasonic bath. Extracts were pooled and evaporated to 210 ml and this was made to a 70% aq. methanolic solu tion by adding 90 ml water. After being defatted with «-hexane (4 x150 ml), the extract was concen trated using a rotary evaporator at a maximum temperature of 45 °C to give 4.7 g residue.
A nalytical H P L C
A portion of the seedm eal extract of L. alba (equivalent to 5 mg seedm eal) was dissolved in 30% M eO H in H 20 (100 |il) and separated on a R P(C 18)-analytical column eluted at 1 ml m in" 1 with a gradient from 30 to 100% M eO H in H 20 over 30 min, followed by elution with M eO H for a further 10 min. Fractions (1 ml) were collected and monitored by bioassay and R IA. A lso, por tions ( 1 0 0 (il) of each fraction were evaporated and hydrolysed with a mixture of Helix pom atia hydrolases (Sigma, Type HI; 10 mg/ml in 0.1 m so dium acetate buffer, pH 5.4) for 2 days at 37 °C, after which ethanol (0 . 8 ml) was added to precipi tate protein and the supernatant was assessed by R IA and bioassay. (Table I) ; 13C NM R in M eO H (Table II) ; UV, X H NM R and 13C NM R in D 2 0 : data as re ported (Sarker et al., 1997) .
20-Hydroxyecdysone (3): amorphous; HPLC, UV, X H NM R (Table I ) and 13C NM R (Table II) (Table I) and 13C NM R (Table II) (Table III) . Thus, the struc ture of 1 was unambiguously identified as 2 0 -hydroxyecdysone 3-0-ß-D -glucopyranosyl-(l-^3)-ß-D-xylopyronoside (1), which we have named limnantheoside C.
The potency of 1 in the D ro so p h ila m elanogaster B n cell assay for ecdysteroid agonist activity (EC50 = 1.3 x 10 -6m) was alm ost identical to that of 2 (EC 5 0 = 1 .6 x 1 0 6m ) , but considerably lower than that of 3 (EC 5 0 = 7.5 x 1 0~9m ).
Ecdysteroid glycosides (mainly glucosides and galactosides) have been frequently reported from plant and animal sources (Lafont and Wilson, 1996) , but reports on ecdysteroid xylosides are few, even though xylose is a com m on plant sugar. So far, only limnantheoside A and limantheoside B were isolated from the seed of L im n a n th e s d o u g la sii (Sarker et al., 1997) . A n ecdysteroid gly coside with both xylose and glucose units in its glycosidic part, has not been reported from any plant source before.
A s is apparent from Fig. 2 , ecdysteroid conju gates predominate over free ecdysteroids in seeds of L . alba and other ecdysteroid conjugates in ad dition to 1 and 2 (which coelute with 3 in the HPLC system depicted in Fig. 2) are present. However, it has not yet been possible to identify the major conjugates eluting between 2 0 and 25 min in this reversed-phase gradient system, ow ing to their instability.
